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(54) FRAME SYNCHRONIZATION SYMBOL 
RECOVERY SYSTEM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To stably recover a frame 
synchronization symbol even when a response speed of 
an automatic gain controller is increased in the case of 
receiving a signal whose frame synchronization symbol 
denotes a non-signal period. 

SOLUTION: In interlocking with a change in an output 
signal of a frame synchronization symbol detector 21 at 
the arrival of a frame synchronization symbol, a band 
width of a variable band low-pass filter 14 is varied by 
a filter control means 24 to set a response speed of an 
automatic gain controller 11 lower. Thus, it is 
prevented that the operation is conducted with a 
maximum gain for automatic gain control for the frame 
synchronization symbol period and the frame 
synchronization symbol of the received signal is stably 
recovered. 
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#raB«r3E*j#Jt«#a*»e>a*a?ix6«*«:AAi u 
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awm^dSRteA/jiB^CSsttSix, BMBf*— 
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flwa^r**ij#ii«#a*»e»WA*ix5«*srA/ji: u, 

^v^Kj^^r^^-rs^^^^^at, 7J^^^#a© 
^#a*»?>«>w^«#j3±a«aifiE*i>v^#ad»?>om 

40 M9&k&At)k L, ^SB^f>05ffiiJWf-§-^J: <9, hubs 

mzmz^fkfrb<ntotsm j %kift&.* <?y?mm>bv> 
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flafijlo 

[ffjfc>Sl6] «*3S4*/c^8f2*C0 7U-A|5]W 

[^WtfJfSW&tftW] 
I 0 0 0 1 ] 

— 7* ^fflfick (Digital Audio Broadcasting; J^T"> 
fCDAB i:IB"t"o ) l-SUfl ^5 7 U- M.mM'> 

nsrfflvfcDABgm^§a-rso 

[0 0 0 2] 

^HfcDAB^^^-kcOfgit^U— Airii, 17V A 

•5 o ) 1/7 4 COS $ £rf$oj* ^vy^ t <fc wen 

Ltli> gmff^-^^K^K^C (Intermediate Frequen 
cy; KT> Firta-To ) W*^JB»***bfc 

[0 00 3] 07 tt— ^6t)^DABg:ff^^ffl 

*ij»^B8 ico.A^{-f4, sflMre-tfi FflwicjnikfR 
^tfe^nfcuis (a) i^n?4iF«t^JH 
30 tv^So i»*J#fW»»B8 it*, ^*y^>--c*i(g 
-rs "r^fu#i#i|ii^8 2 wr^fij^*i*B#g: s 2co 
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K-f-S«ljS^©8 3 t> I^S¥K8 3©u^e>^s* 

& 9 , i&mmi®y-(^? 8 4<7?m^^ni^j#ii*M^© 

8 2 cofiJWSiJffllSST- £ *t5 o i »*]»iW»3eB 8 
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[0 0 0 5] 

M«LJ:^t5^i] L*»L**s&» [21 7 co. 
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«*(#il¥ft8 2f4, 71/- ARJUIV^^EIB-^, 

*J#*U«^a8 2©U/Hd»4, 08 (B) CItjH-J:?^ 

Ai^aBv^jK/UE^-ey-fX^liilis^ixfc I Ffg 10 

mstHxztiZo us (b) ©± 5* i Fm^^m. 

13 8 (D) <Z>4 5l;i>fe»K H8 (E) l^i-«fc 5**315 
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^gcDJ&^&Srftigte-f-S r ^ a*r # 5 7 u- A|i]»J 

« zmm-t 5 r t & @ & t *- s „ 

[0 0 0 8] 

PJ3t5B#|^k-r5riSrifUfflLr, 7 1 — ANMe/vtf 

AHZIBreWifiJWMWSSfia***^ vt^&SJ: ? ictt 
-AI^JW^-^TK/i'SrgcJELr^-t-Sr ktfX'%Z<, * 

9, ^u-Arafln^v^KW^-coeibspJWflwttiagE so 
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*7*W y«»it S ^ftJ#**I3M£ fc > "T^fU^*M 
4S<iSrtofc/2:S : «(g:«ii^7^/u^i:, mffE^&^S 

«r^^-r s *cdsij wt ffi^i-r s ^tiis^iiig 7 

7 ^ ^ ^ © W * « ^-*s J: VSfc#«fi« ii ii 
* 5 ^*S*I4r t o fc/S^i£4Siii§ 7 -< /Vj? a^fe coff -5§- 

*sr»«Lr, iWE^rsfiJWJSW^a^^r**]* 

•9, HaiE7-<'^ 2 ?e]>9#X^SC07-i'/W^^jl^-rSfc 
is- A v- > >}?/wtfefflilE t rfllfig $ ix5 7 u- A 

M~>^#^n±mmT- &> v , 7 1 — M.mm-»^m.m 
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^-fvM5J;5 l^l&f^-r S r k €r 116 <* r k frx- 1 % 
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gt, a»i»i6»e>©ca6*-KB9!Sf !r -^«ria:«EWEi- 
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SteArt^l-^i^rtfc^xU — ltett)t$S 

© turtm j: rmjR 3 >v« u— * a» p>©m 

feWMW$m»h<0\fttife%k1fofc^'<\'—9frh<0 

<f#ta9#;i^a^©mrt{f-5§-i:3:ArtU BJiS3teJfe 
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■&«EKga*jfe»«#«:*5 <fcT/ff #W 9 #*.^a«rfM»-*- 

[0 0 12] *«M<©»**4|!:|E*©38WW:s 7 u- 

a ipum >>v j^/v^ mm^-rnm -e& s *« trwt 

^a©fflrtff^£1£fl£-rs&fl£#a£, &i£^a©tiirt 

iiifc©#i& s m&m & h o fcj£#^{g«iijg 7 4 a*9 a* 

-Y VSrlSl^-rs fc»©$iJWt#5-(±l^-r S 7 4 s^9® 9 
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20 jHvvsjOMzrai*-o<© i tbfimsiJW^B©^** 

[0 0 14] *3BW<0»*«6^aE*«)*Mtt, ^-C^ 

y*—9\z.m z.xmt$itz> r t srwm^-rsif 2 IE 
eas*- KS^*a-fb-t-s r ttfST?£ So 

[ooi 5] *^W©tt*:«7tc:f5«t©^?^fi. 7 4 >v 

30 ^^T 5 '-^ (OS CT 1 *fc»4««©j£«*e«iiia7 -r 

;v9<o o ^©v^tt^Sril^-rs r t £#HSi:<b1-Stt* 

*g.3wm.(07 u— M.mM^^n±mmx'i>'o, 7u 

[0 0 16] *^W©tt*J®8ic:fE«;©^W»i. 7-fA^ 

/p^© 5 *>©v^m^s-jg^-rs r t %mmt-r sit* 
«4is«©7i^— Arajw^^/uff^tasB-cfco, 7u 

[0 0 1 7] *3BM©«|*JB9liaE*©38Mtt, ff*« 
1 *fcf4 5 f2tt©7 Ap5^S/^^VuS^gic*5V^ 

t, mm&M^wcomMn ^7 ai^^w^sij 

IsJWv-v^Era-CgSbfiJ^ffidfflJlSBwrSeaftSrteii 

ttjj&xh 9 , 7 1 — j^mm^^mmx-^wsmnm 

50 »iSB©Ja?*iSBSriKfili-rSi tlzZoT. 7 J* 
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[0 0 18] #3SI3Htf>i»*£ 1 OKf2«i<Z>$89!teU ft* 

f^-rsr tsrBScr t^-e#, smm#^*tvs7u- 

[0 0 19] *»W<OBI**l KiiS«O^WI*> It* 

J;Ot(ff§]?)fx.fMM»Lt, 71/- AI^Sav^sK 
^Sr^l*-*-* £ t Sr»» t-T* ^ w— aiRUWs/^jKA'S 

[0020] #3§?H(£>§it#jg 1 2 ^mmnmwiz. 

/tf/Ufc 5ii if57i/- A > i/tfVu 

[0021] *«noM#)9i 3 i^faftro^^tt, mm 

m 1 *fcfi 5 !E«<z>7 u— A^ffli/v^/uff^SSrffl 

7^ *?9*'*—74 5 r t jw-c* a. 

[0 0 2 2] #3SeH<£>§j!#Jg 1 4 «::aE*©»?HW\ It* 
[0 0 2 3] #3§9H(Dfi|3]iJS 1 5 (dfE^ro^BJtt, If* 

JS3 7 gB«W>7 u— AHJJtUi/v-^/Hf^eSrffl 

^fc^-f Tj*mb&'mmTi&> 9 > Kane© 

[0024] *iswoif *« 1 6 i£SE*w>»wtt» m*. 
jg4 8 mm<o7 u— j^mm^^^n^.mm.^m 
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[0025] (m&(DBm 1) mi tt#*w»**iiw>?B 

V5„ El 1 (i*5V>T, gtftflJ#*iWI^Bl 1 ©ATll- 
Mt, Sftm#^ I FflJr*fcH»»*lft$*vfcH5 (A) 

3£Bi if*, ^J3E*^>"T?i«*-rs^I*iPJ»*«#a 

1 2t, ^inmnmm^we. 1 2©uwj«#«:«Hft-*-a» 

10 &^J£ I3i, 1 3 (TJtUTlff ^-£A7J tL> "f 

iiil7-f/Vc? 1 4 ir^rilx.rt3 9, ^I^^=*Sffi«iiig 7 

^/i-* i 4 coffl73^^raE*ij#*i*B^ i 2<Dmnumy& 

[0 0 2 6] gfb^J#S)J»^« 1 1 CO^it^tt, '<75 

-r s t s »*j»fliij»aiii 1 1 ©is^aiflPiSJfijSfcft 9 , 
20 t it&fij»wtti^gi lojs^aarisjfisa^/is,, mn 

f&i&mm? *f 1 4 03ffi=*fi*SJ*ffiiJ#fS^-^ 5VO^ 
»-*t/£<^9, ov©fc#teftfc*<*5J:3lc*|j* 

[0027] 7 1/— M,mM->^^mms: 211*. 

^ffj#lits#©l 2*^b© I Ffl*im#-©&*MW*tt«: 
fT 5 22t, -ai&^^K^S: 2 2 <7>J±i73 
30 ff-^(7)jg^g^«rfTV\ 7i/- Ai^sav/^/wSr^fig-r 

nam-? 4 1 4©«?««sr«wi-6 7-f/u^flsfli# 

i24 tSrffl^TV^S. 

[0 0 2 8] mB&M^fk 2 3 ©WTltt, 0"Jx.»is y u 

—j^mm^^/^umtz. n ovtt 9 , ^na^tii 5 

pr*#«ffi«jiiS7-c^ 1 4cr>s«*I**t 3 J!£<^:^ 
40 -rSipl-L, OVCtJl:, 0 VSrWTJLTBTlE^ 
««iiiB7-f^ l 4 0S*iEtI?r*'b^<^^i-S«fc5 
Kl-T-So SW¥i2 3 05^73^5 V©tt 

^ ru ©tj5v^u roj ot#4 v^rtfiTi 
— Ai^«-»/j?/vKffi^t?«oiib*mftij^iig® 1 1 




[ 0 0 2 9 J 12 1 Lfc3£EroStifN-oi^Tfft 

^/wcASi, "r**ij#*i«#a i 2rotti^m# , biii 

5 (B) (Da&AZTF-Ti: o\z.7U— A^JHi'y^CA 
tizmmz, 05 (c) © a &fc7j*-*\fc ?ko vtr^ft; 

■rso r©fc»» 7^;^a«ifg2 4it pr*«r«fi 

[0 0 3 0] -T5 l*aE#lJ»J#«#gt 1 2 Vf* 

£i&BS<* it ^TS^if l 2 wtti^lc: 

*3V^T, 111 5 (B) ©a b/^KMSIffl, 7I/-A 

i^tvTV^M«#f2 2 k&Jtmm*£8c2 3i: 
^LtliJ^JtlSi^li. 0 5 (C) (iTF-T «t 9 I- a jft 

*»e>bjfe©Ki, ov^rffio, rwt^fii.ii, ssmmnmm 

2© I (A) OajSb^llIS 

Nk 7 WA|^»i/y#;vEMffctil« 

£*K IftKHIMfllStl 1 ©J&^>i*£{£»l;:{fco 0 
[003 1] JfcK, ^*J#it*i^® 1 2 05 I F A7?m 
■§•^115 (A) a ^CtCT^i-J; 9 1:71- — M.mMi/^'tf 

^•^115 (b) <Db&AC7jk'f£ o i;7u- M.mmu^^ 
/w^fttfrnu ^mnmm^mx 2<r>mtn^m^ 
nt^5a»K¥S2 2 t&jtmm¥st2 3t:jti, 

m$rm<&}&mi&7 j sis? 1 4©m*<s£**>j£:<ia:;£: 

T\ 7 I -77^Jt5, ^©tKfite, fttBV 

nT*jW#*B**ai 2WI FAM^7l 

y-f/nas^t-igL^ i©£* 

[0032] r©J;pi;, #2lte©^fii jcii^ff, 7 

^/^^mm^2 4 7iK ^ffiw&mmi®? -< 1 4 

o«r««SrfW»-r* - ir S W)fiJ#fttJW^g l l ©*£ 



(7) #BB3F 1 1 - 1 7 7 5 4 6 

£5o 

[0033] mm<DMm2) ®2te*mw<Dmi&<z>]& 

So l22(c:*3V>T, ii6fiJ#*J»Se3 l OTA^C«s 
Sttffi-frtf I F«F«fcHjfi»S«ftSlxfcH5 (A) (Ctt: 
n?4l Fff^5A7lSnTV^S„ gtbipJ#<M«l^a 

3 11*, nrae/jj^w^^itw-rsBraEfiwJtw^ai 2 

wr**J#*«#ai 2 05!U7lff^-Srm^-rS^^ 
10 gut, 1 3 (DttiMtm-ZAJi k U WW 

3 2 ir^jK^ai 3»m^m^A7ii: ^ 
«*]»*«#» l 2©^ vSrR«r5fc»©W»«^- 
£tti;>jU SU©j£«F«^fflia:7wvW'3 2i:»fcS 
«F««Sr't>ofcJB2©jEff«fi«iaia7^A'^3 3 t, 

Mfti 3<r>mt>m*k*K?]k u Br*spj»j«*i*a 

/1^3 2 05tb^m^-tm205J!SS : ^{g;^iiiig7^/P^ 3 
20 3©m^jff^-*3i;tJ«^^®«jijl7^/U^ 3 4(DtBt) 

m^-zAXkL, mi nzz&mi&mmi®? si"? 3 2^ 

hV>\&M%^kW,2a>im& l &i$My&-7 J fr* 3 3frh 

<?>Mtim^(oo^~<><z>Mt)m^-kmmmi&mmi®-7--( 
^r**j»**B*a i 2^uwm?r*mjrtz>-7 j 

3 5 0?myjdS^I3E*J#ftiJffli^©l 2©?iJ#SiWi§8^i^ 
tt$tuS„ vren#Mff¥ff!i 2*3J:^&^Sl 3»i 
13 1 T-^fflL.-CU^^05t|5]— -efoSo 
30 [0 0 3 4] 7 -f^W 3 5 14, 

5V05^$, ^ 1 C0j£^^{£^ilil7^/U^ 3 2frh<D 

3 3*>£>03{r5§-«rjtiRU OV05t^, Sfeffir^(g« 

[0 0 3 5] it&^J#$lJ»^g3 i ©jS^iiSte, rco 
7^^^§]i9#x.^©3 5©ai7^lc:J:oT*^;$tt, 7 

^ 3 403m^jm^il^LTai7lUTV^S®^l4, St!) 
*J#$|J»^B 3 l ©tftfSigfl^flEiSfcifc 9 . 7 ^ /w^^] 

40 <P 3 5 (DmtltfWi 1 03j£^{&^iaig 7 ^ 71^^ 

3 2 05tb7im-^*)S^I4^2 0>l£^{g:^il®P'^/l-^ 
3 3©ft^m-^SrHKLTIti;/jLT^54g"g-f4, gtb^J 
#H«I3 io3i$;#jg^sKifi(ci/i5o ii^f47^ — 

3 5<Dm7l>6^(4SBl <7>fc$fi$.iK.mmi®7 -< J^? 3 2 05 

mMw^-fo^^im2<Dfc&®i&i$,mi®7 ^ sis? 3 3<d 

ttlTlft^tHTl $ixTV^5o 
[00 3 6] A|5J«'»'/}?yH$ttJ^®4 1 f4. 

50 sfij^tiiiis^a 1 2 1 f WTiit ^<z>&&mm$iz 



n 0 &JMft4tiK#ft 2 2 k , •S^^iS^S 2 2 OtU^ 
Wl 2 3 ©HWjIjiJ: 9 ft 0 SP*.*® 3 4 SrlW»i- 5 7 
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